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3. QUANTUM DYNAMICS
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3. NUMERICAL RESULTS
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Fig. 1b. The s.p. energy levels εi in the WS potential (V0 = 200

MeV, R = 6.622 fm, a = 0.1 fm) as function of the deformation α
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Fig. 2. Level densities g
Γ
(S) as function of energy S; dashed is

smooth density g̃(S); solid is the total density g
Γ
(S) (Γ = 3 MeV).



3a. THE SHELL EFFECTS. QUADRUPOLE
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Fig. 10. Mean time derivatives < dE/dt > in the w.f. units (top)

and shell corrections δE (bottom) vs. particle numbers, N1/3.



3b. THE SHELL EFFECTS. OCTUPOLE
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Fig. 11. Mean time derivatives < dE/dt > in the w.f. units (top)

and shell corrections δE (bottom) vs. particle numbers, N1/3.



4. SEMICLASSICAL ONE-BODY FRICTION (sph. box)
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Fig. 4. The trajectories CT0 and CT1

r1{r1, θ1, ϕ1} ⇒ r2{r2, θ2, ϕ2}
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SMOOTH FRICTION: γ(ψ) = γwf(ψ) + γcorr(ψ),
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n 2 3 4 5 6 7 8 9

BYM 1.049 0.944 1.002 0.991 1.000 0.997 1.000 0.999

KR 0.00 0.85 0.45 0.90 0.62 0.93 0.71 0.94

Table: Friction coefficients γ/γwf vs multipolarity n for small slow

vibrations, kFR0 = 10; KR is Koonin & Randrup’s results, 1977.
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CONCLUSIONS

• The excitation energies of the quantum gas in the

Woods-Saxon potential with sharp surfaces rippled according

to the Legendre polynomials P2 and P3 are obtained for a slow

and small-amplitude collective motion.

• We found relatively strong correlations between one-body

friction coefficients and shell-correction energies as functions

of the particle number for slow small-amplitude vibrations

• We derived semiclassically within the POT the smooth

one-body friction coefficients for slow small-amplitude

vibrations near the spherical shape.

• As perspectives, our quantum and semiclassical results might

be helpful for better understanding the one-body friction

within the Microscopic-Macroscopic Model for nuclear fission

and heavy ion collisions

THANKS!


